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(g) Method for herbicidal activity-enhancing, activity-enhanced herbicidal composition and 
activity-enhancing composition. 

(5?) Disclosed is a method for activity-enhancing a herbicidal composition containing a certain sul- 
fonylurea type herbicidal active ingredient by using an ethoxyiated fatty amine type surfactant and a 
vegetable oil and/or a mineral oil, an activity-enhanced herbicidal composition containing a certain 
sulfonylurea type herbicidal active ingredient, an ethoxyiated fatty amine type surfactant and a 
vegetable oil and/or a mineral oil, and an activity-enhancing composition containing an ethoxyiated 
fatty amine type surfactant and a vegetable oil and/or a mineral oil which is used as an activity- 
enhancing agent of a herbicidal composition containing a certain sulfonylurea type herbicidal active 
ingredient 
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midin-2-yl)-3-(3-ethylsulfonyl-2-pyridylsulfonyl)urea and its salts, 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1 f 3- 
cycohexanedione and its salts, methyl 3-chloro-5-(4,6-dimethoxypyrimidin-2-ylcarbamoylsulfamoyl)-1- 
methylpyrazole-4-carboxyiate and its salts and 3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea (hereinafter 

5 referred to as "the other herfoicidal active ingredient")- 

The method for herbicidal activity-enhancing of the present invention can be exploited, in general, by mix- 
ing the certain sulfonylurea type herbicidal active ingredient with various kinds of adjuvants for agricultural 
preparation to prepare in a various type of formulations as a herbicidal composition, by adding appropriate 
amounts of an ethoxylated fatty amine type surfactant, a vegetable oil and/or a mineral oil and water, and other 

10 surfactant, if necessary, to the herbicidal composition at the time of application of the herbicidal composition, 
and by applying it. The herbicidal composition containing the certain sulfonylurea type herbicidal active ingre- 
dient can be prepared in accordance with the generally applicable methods for agricultural preparations. 

The activity-enhancing composition of the presentinyention can be also exploited, in general, by adding 
it with water to the herbicidal composition containing the certain sulfonylurea type herbicidal active ingredient 

15 prepared by the same manner mentioned above, and by applying it. The activity-enhancing composition of 
the present invention can be prepared, in general, by mixing an ethoxylated fatty amine type surfactant and 
a vegetable oil and/or a mineral oil, and other surfactant and various kinds of adjuvants for agricultural prep- 
aration, if necessary. 

The activity-enhanced herbicidal composition of the present invention can be exploited by mixing an 

20 ethoxylated fatty amine type surfactant, a vegetable oil and/or a mineral oil and the certain sulfonylurea type 
herbicidal active ingredient, and other surfactant and various kinds of adjuvants for agricultural preparation, 
if necessary, to prepare into various formulations, and by applying them with or without diluting with water. 

In the case of containing other herbicidal active ingredient in the present invention, the herbicidal compo- 
sition or the activity-enhanced herbicidal composition, prepared together with the certain sulfonylurea type 

25 herbicidal active ingredient and other herbicidal active ingredient in accordance with the same manner men- 
tioned above, can be applied or alternatively the herbicidal composition or the activity-enhanced herbicidal 
composition containing the certain sulfonylurea type herbicidal active ingredient and a herbicidal composition 
containing the other herbicidal active ingredient, each of which were separately prepared in accordance with 
the same manner mentioned above, can be jointly applied, for example, by mixing together at the time of ap- 

30 plication known as a tank-mixing manner. 

The certain sulfonylurea type herbicidal active ingredient of the present invention is, as defined herein- 
before, at least one compound selected from the group consisting of compound A: N-[(4,6-dimethoxypyrimidin- 
2-yl)aminocarbonyt]3-dimethylaminocarbonyl-2-pyridinesulfonamide (common name: nicosulfuron) and its 
salts and compound B: methyl 2-014,6- b is (d if luoromethoxy)pyrimidin-2-yl]aminocarbonyi]aminosulfonyl]ben- 

35 zoate (common name: primisulf uron-methyl) and its salts. Among those, compound A and/or its salts is pre- 
ferable and compound A is more preferable. 

The salts of compounds A and B include, for example, an alkali metal salt such as a sodium salt or a po- 
tassium salt, an alkaline earth metal salt such as a magnesium salt or a calcium salt, an amine salt such as a 
monomethyl amine salt, a dimethyl amine salt or a triethyl amine salt, etc. 

40 The preferable ethoxylated fatty amine type surfactant used in the present invention includes, for example, 

ethoxylated tallow amine type, ethoxylated soy amine type, ethoxylated coco amine type, etc., more preferably, 
ethoxylated tallow amine type. Ethylene oxide of the ethoxylated fatty amine type surfactant is preferably 5 
to 20 mols on the average per mo! of the surfactant 

The ethoxylated fatty amine type surfactant to be used in the present invention includes specifically Frig- 

45 ate, Ethylan TT-15, Genamin T-150, Genamin T-200. Ethomeen T-25, Sorpol 7553. Sorpol 7409, New Kalgen 
D-3615T, etc., as the ethoxylated tallow amine type surfactant, Sorpol 7721 , New Kalgen D-3605, etc.. as the 
ethoxylated soy amine type surfactant, and Sorpol 7376, New Kalgen D-3110, Ethomeen C-12, etc., as the 
ethoxylated coco amine type surfactant Every example of the surfactant enumerated above is trade name. 
Frigate is produced by ISK Biotech; Genamin T-150 and T-200 are produced by Hoechst; Sorpol 7553, 7409, 

50 7721 and 7376 are produced by Toho Chemical Industry; New Kalgen D-3615T, D-3605 and D-3110 are pro- 
duced by Takemoto Oils and Fats; Ethylan TT-15, Ethomeen T-25 and C-12 are described in Weed Research, 
vol. 20, pp. 139-146, 1980, and Ethylan TT-15 is also described in Zizaniology, vol. 2, pp. 183-189, 1990. 

The vegetable oil to be used in the present invention includes, for example, olive oil, kapok oil, castor oil, 
papaya oil, camellia oil, coconut oil, sesame oil, corn oil, rice bran oil, peanut oil, rapeseed oil, cottonseed 

55 oil, soybean oil, linseed oil, tung oil, sunflower oil and saff lower oil and fatty acids originated therefrom and 
alkylesters of the fatty acids, etc., and the mineral oil to be used incudes paraffin such as liquid paraffin, par- 
affin petroleum, etc. The oils exemplified above can be also used as a mixture thereof, if necessary. 

Preferable oils to be used are vegetable oils such as corn oil, rapeseed oil, cottonseed oil, soybean oil, 
sunflower oil and saffiower oil and fatty acids originated therefrom and alkylesters of the fatty acids, more 
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preferable are corn oil and rapeseed oil. 


25 
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silica-alumina filler, magnesium silicate hydrate, etc. The oil-absorbent exemplified above can be also used 
as a mixture thereof, if necessary. Amount of the oil-absorbent to be used is properly selected in the range 
of its ordinary use. 

5 In the case that the activity-enhancing composition of the present invention is liquid, it can be converted 

to a gel using a gelling agent and various kinds of adjuvants for agricultural preparations, if necessary, and 
subsequently be wrapped with a water-soluble film, if necessary, for the practical use. 

The gelling agent used includes, for example, silica, organic attapuigite, clay, hydrogenated castor oil, 
higher fatty acid, higher alcohol, salt of dialkylsulfosuccinic acid ester, benzoate, alkyl sulfate, a mixture of water 
10 and polyacrylic polymer or polyacrylic co-polymer, 12-hydroxystearic acid, etc. The gelling agent exemplified 
above can be also used as a mixture thereof, if necessary. Amount of the gelling agent to be used varies de- 
pending on the kind of the gelling agent, however, 0.1 to 50 parts by weight of the gelling agent is generally 
used when the whole weight of the activity-enhancing gel composition is calculated as 100 parts by weight. 
In the present invention, the ethoxylated fatty amine type surfactant and the vegetable oil and/or the min- 
ts eral oil, both of which are generally liquid at ordinary temperature, also can be converted to a solid or a gel 
by the same manner mentioned above using various kinds of adjuvants for agricultural preparations, if nec- 
essary, for the practical use. 

In the case of enhancing the herbicidal activity of the herbicidal composition containing the certain sulfo- 
nylurea type herbicidal active ingredient in the present invention, in general, the herbicidal composition is di- 
20 luted with 50 to 2,000 liters/hectare of water, preferably 100 to 1 ,000 liters/hectare of water which contains (1 ) 
the total volumes of the liquid ethoxylated fatty amine type surfactant and the vegetable oil and/or the mineral 
oil or (2) the liquid activity-enhancing composition in the range of from 0.01 to 5% by volume, preferably from 
0.02 to 2% by volume, and is applied. 

In the case that the ethoxylated fatty amine type surfactant and the vegetable oil and/or the mineral oil 
25 are solid or gel, or the activity-enhancing composition is solid or gel, the amount of the ethoxylated fatty amine 
type surfactant and the vegetable oil and/or the mineral oil to be used is the same with the liquid case men- 
tioned above. 

In the present invention, other herbicidal active ingredient can be used in addition to the sulfonylurea type 
herbicidal active ingredient, if necessary, by which it is expected to broaden the kinds of weeds to be controlled 
30 and to exhibit a synergist ical herbicidal effect 

As such other herbicidal active ingredient, following herbicidal active ingredients are exemplified. One or 
more of such other herbicidal active ingredients can be used together with the sulfonylurea type herbicidal 
active ingredient, preferably compound A and/or its salt. Two or more of other herbicidal active ingredients can 
be used either in a common formulation prepared together in advance or in an independent formulation pre- 
ss pared separately and in a mixture blended at the time of application. 

. 2,4-dichlorophenoxyacetic acid (common name: 2,4-D), its alkylesters and its salts 
. 3,6-dichloro-2-methoxybenzoic acid (common name: dicamba) and its salts 
. 2-chloro-4-ethyiamino-6-isopropylamino-s-triazine (common name: atrazine) 
. 3-(1-methylethy1)-1H-2,1,3-benzothiadiazin-4 (3H)-one-2,2-dioxide (common name: bentazone) 
40 . 2-chloro-2 , ,6 , -diethyl-N-(methoxymethyl)acetanilide (common name: alachlor) 

. 2-chloro-6-ethyi-N-(2-methoxy-1-methylethyi)aceto-o-toluidide (common name: metolachlor) 
. 2-chioro-N-tsopropytacetanilide (common name: propachlor) 
. N-(1 -ethyl propyi)-2,6-d in itrc-3,4-xylidine{comrnon name: pendimethalin) 
. 2-(3 t 5-dichlorophenyi)-2-(2 f 2 f 2-trichloroethyl) oxirane (common name: tridiphane) 
45 . 3,5-dibromo-4-hydroxybenzonitrile (common name: bromoxynil), its carboxylic acid esters and its salts 

. 5 f 7-dimethyl-N-(2,6-dichlorophenyl) -1,2,4-triazolo-[1 f 5-a]pyrimidine-2-sulfonamide (D489: a com- 
pound described in Plant Physiology, 1990, vol. 93, pp. 962-966) 
. 2-chloro-N-(ethoxymethyl)-2 , -ethyl-6 , -methylacetanilide (common name: acetochlor) 
. 0-(6-chloro-3-phenyl-4-pyridazinyl) S-octylcarbono-thioate (common name: pyridate) 
so . 1-(4,6-dimethoxypyrimidin-2-yl)-3-(3-ethyisulfonyl-2- pyridylsulfonyl)urea (DPX-E9636: a compound 

described in Short Review of Herbicides & PGRs, 1991, p. 94) and its salts 
. 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1 ,3-cyclohexanedione (common name: sulcotrione) and its salts 
. methyl 3-chloro-5-(4,6-dimethoxypyrimidin-2-y1carbamoyl^^ 
(NC-319: a compound described in Brighton Crop Protection Conference-Weeds-1991, p. 31) and its 
55 salts 

. 3-(3,4-dichlorophenyl)-1-methoxy-1-methyiurea (common name: linuron) 

The salts contained in such other herbicidal active ingredient mentioned above include, for example, an 
alkali metal salt such as a sodium salt or a potassium salt, an alkaline earth metal salt such as a magnesium 
salt or a calcium salt, an amine salt such as a monomethyl amine salt, a dimethylamine salt, a triethylamine 
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salt, a diol amine salt or a trol amine salt, an ammonium salt or a dimethyl ammonium salt The alkyl esters 
mentioned above include , for example, an ethyl ester, a butyl ester, a heptyl ester, an octyl ester, an isooctyl 
ester or a butoxyethyl ester, and the carboxylic acid esters mentioned above include , for example, a butanoic 
acid ester, a heptanoic acid ester or an octanoic acid ester. 

Among such other herbicidal active ingredients exemplified above, 2,4-D, its alkyl esters and its salts 
dicamba and its salts, bromoxynil, its carboxylic acid esters and its salts, pyridate, and sulcotrione and its 
salts are preferable, and 2,4-D, its alkyl estersand its salts, and bromoxynil, its carboxylic acid esters and its 
salts are more preferable. 

The herbicidal composition of the present invent ion containing the certain sulfonylurea type herbicidal ac- 
tive ingredient can be prepared, in accordance with the generally applicable methods for agricultural prepa- 
rations, into the formulations of wettable powder, water dispersible granules, oil-based suspension concen- 
trate, paste formulation, gel formulation (in which sol particles, which are dispersion solutions of fine-grains 
are linked to constitute networks and thereby a viscosity of the whole of the solution is increased) etc by 
mixing the herbicidal active ingredient with a various kinds of adjuvants for agricultural preparations and other 
herbicidal active ingredient, if necessary, for the practical use. Among such type of formulations water dis- 
persible granules, oil-based suspension concentrate and gel formulation are preferable and oil-based suspen- 
sion concentrate is more preferable. 

Also, the activity-enhanced herbicidal composition of the present invention can be prepared into the same 
type of formulations mentioned above by mixing the ethoxylated fatty amine type surfactant the vegetable 
oil and/or the mineral oil and the certain sulfonylurea type herbicidal active ingredient and. if necessary other 
surfactant, a various kinds of adjuvants for agricultural preparations and other herbicidal active ingredient 
Among such formulations, oil-based suspension concentrate and gel formulation are preferable and oil-based 
suspension is more preferable. 

The mixing ratio of the components for the preparation of the activity-enhanced herbicidal composition 
of the present invention varies depending on the type of formulations, however, in general. 1 to 65 parts by 
weight of the ethoxylated fatty amine type surfactant, 1 to 96 parts by weight of the vegetable oil and/or the 
mineral oil and 0.02 to 81 parts by weight of the certain sulfonylurea type herbicidal active ingredient are mixed 
When the other surfactant is additionally contained, the mixing ratio thereof is 0.005 to 45 parts by weight 
when a various kinds of adjuvants for agricultural preparations are contained, the mixing ratio thereof is 0 005 
to 90 parts by weight, and when the ot her herbicidal active ingredient is additionally contained, the mixing ratio 
thereof is 0.02 to 81 parts by weight, when the whole weight of the activity-enhanced herbicidal composition 
is calculated as 100 parts by weight. 

The activity-enhanced herbicidal composition prepared is applied by diluting with 50 to 2,000 liters/hec- 
tare, preferably 100 to 1,000 liters/hectare of water, however it may be applied directly without water depending 
on the type of formulation. 

The adjuvants for agricultural preparations can be selected from conventional adjuvants used in the field 
of agncultural chemicals. Such adjuvants include, for example, anionic surfactants such as salts of fatty acids 
alkyl sulfosuccinates. salts of alkyl sulfuric acid esters, alkyl sulfates, alkylaryl sulfates, salts of alcohol sulfuric 
acid esters, aryl sulfonates, alkyl diphenyl ether disulfonates. polystyrene sulfonates, salts of alkyl phosphoric 
acid esters, alkylaryl phosphates, salts of polyoxyethylene alkylethersulf uric acid esters, salts of pdyoxyethy- 
lene aryl ether sulfuric acid esters, salts of polyoxyethylene alkylaryl ether sulfuric acid ester, polyoxyethylene 
alkylether phosphates, etc.; nonionic surfactants such as acetylene glycols, acetylene alcohols oxyalkylene 
block polymers, polyoxyethylene glycerine fatty acid esters, etc.; solid carrierssuch as diatomaceous earth 
slaked lime, calcium carbonate, talc, white carbon, kaolin , bentonite. a mixture of kaolinite and sericite. starch' 
sodium carbonate, sodium bicarbonate, mirabilite. clay, zeolite, etc.; thickeners such as carboxymethylcell^ 
lose, xanthanegum. etc.; inorganic salts such as mirabilite. sodium chloride, ammonium phosphate etc fillers 
such as bentonite. sugar, etc; binders such as lignosulfonate. starch, etc.; urea; dispersion stabilizers- phy- 
totoxicity reducing agents; antimold agents; disinte-grators; etc., in addition to the vegetable oil the mineral 
oil. the other surfactant, the solvent, the anti-settling agent, the anti-foam, the anti-oxidant, the oil-absorbent 
and the gelling agent all of which are described herein-before. The adjuvants exemplified above can be also 
used as a mixture thereof. 

Among the preferable type of formulations, described above, of the herbicidal composition containing the 
certain sulfonylurea type herbicidal active ingredient and the activity-enhanced herbicidal composition in the 
present invention, in particular, (1) the method for herbicidal activity-enhancing of water dispersible granules 
containing compound A and/or its salt, (2) the method for herbicidal activity-enhancing of herbicidal oil-based 
suspension or herbicidal gel composition containing compound A and/or its salt, (3) the herbicidally activity- 
enhanced oil-based suspension containing the ethoxylated fatty amine type surfactant, compound A and/or 
its salt, the vegetable oil and/or the mineral oil and the other surfactant (hereinafter referred to as the activity- 
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enhanced herbicidal oil-based suspension) and (4) the herbicidally activity-enhanced gel composition contain- 
ing the ethoxyiated fatty amine type surfactant, compound Aand/or its salt, the vegetable oil and/or the mineral 
oil, the other surfactant and the gelling agent (hereinafter referred to as the activity-enhanced herbicidal gei 
5 composition) are preferable. Needless to say, each of these can contain the other herbicidal active ingredient. 
The method for herbicidal activity-enhancing of water dispersible granules containing compound A and/or 
its salt mentioned above will be specifically described below. 

The water dispersible granules containing compound A and/or its salt can be prepared, in general, by mix- 
ing compound A and/or its salt and the various kinds of adjuvants for agricultural preparations, granulating 
10 and grading. 

The various kinds of adjuvants for agricultural preparations to be used may be appropriately selected from 
the adjuvants described above, preferably, the adjuvants such as the other surfactant, the anionic surfactant, 
the nonionic surfactant, the solid carrier, the binder, the filler, etc. are to be contained usually. 

To prepare the water dispersible granules, 0.5 to 90 parts by weight, preferably 2 to 85 parts by weight of 

15 compound A and/or its salt, 0.1 to 50 parts by weight, preferably 1 to 30 parts by weight of at least one of the 
surfactant selected from the group consisting of the other surfactant, the anionic surfactant and the nonionic 
surfactant, optionally 0.1 to 98.9 parts by weight, preferably 0.5 to 50 parts by weight of at least one of those 
selected from the group consisting of the solid carrier, the binder and the filler, and optionally 0.5 to 90 parts 
by weight, preferably 0.5 to 85 parts by weight of the other herbicidal active ingredient are used, when the 

20 whole weight of the water dispersible granules is calculated as 100 parts by weight. 

The waterdispersible granules prepared is applied, in general, by diluting with water containing the ethoxy- 
iated fatty amine type surfactant and the vegetable oil and/or the mineral oil or the activity-enhancing com- 
position as described hereinbefore. 

In the case of preparing the activity-enhanced water dispersible granules wherein the ethoxyiated fatty 

25 amine type surfactant and the vegetable oil and/or the mineral oil are contained in advance, 5 to 90 parts by 
weight, preferably 10 to 85 parts by weight of the water dispersible granules containing compound A and/or 
its salt is mixed with 1 to 50 parts by weight, preferably 5 to 30 parts by weight of the ethoxyiated fatty amine 
type surfactant, 1 to 50 parts by weight, preferably 5 to 30 parts by weight of the vegetable oil and/or the min- 
eral oil, and optionally 1 to 90 parts by weight, preferably 5 to 80 parts by weight of the oil-absorbent, when 

30 the whole weight of the herbicidally activity-enhanced water dispersible granules is calculated as 100 parts 
by weight 

The method for herbicidal activity-enhancing of herbicidal oil-based suspension containing compound A 
and/or its salt mentioned above and the activity-enhanced herbicidal oil-based suspension of the present in- 
vention will be specifically described below. 

35 The herbicidal oil-based suspension containing compound A and/or its salt can be prepared, in general, 

either by mixing uniformly compound A and/or its salt, the vegetable oil and/or the mineral oil, the other sur- 
factant, and optionally the various kinds of adjuvants for agricultural preparations and the other herbicidal ac- 
tive ingredient, or by mixing any components in advance and subsequently mixing these with the rest of the 
components, as an oil-based suspension concentrate, where the components mixed can be subjected to wet- 

40 grinding, if necessary. 

The activity-enhanced herbicidal oil-based suspension of the present invention can be prepared by the 
same manner with the preparation of the herbicidal oil-based suspension containing compound A and/or its 
salt described above except for adding the ethoxyiated fatty amine type surfactant at the time of preparation 
as an oil-based suspension concentrate. 

45 The various kinds of adjuvants for agricultural preparations to be used may be appropriately selected from 

the adjuvants described hereinbefore, preferably the adjuvants such as the anti-settling agent, the solvent, 
urea. etc. are to be contained usually. 

To prepare the herbicidal oil-based suspension containing compound A and/or its salt and the activity-en- 
hanced herbicidal oil-based suspension, 0.5 to 20 parts by weight, preferably 2 to 6 parts by weight of com- 

so pound A and/or its salt 14.4 to 90 parts by weight, preferably 19 to 85 parts by weight of the vegetable oil 
and/or the mineral oil, 5 to 25 parts by weight, preferably 8 to 15 parts by weight of the other surfactant, op- 
tionally 0.1 to 70 parts by weight, preferably 0.5 to 50 parts by weight of the various kinds of adjuvants for 
agricultural preparations, and optionally 0.5 to 75 parts by weight, preferably 0.5 to 50 parts by weight of the 
other herbicidal active ingredient are used, and in the case of preparing the activity-enhanced herbicidal oil- 

55 based suspension wherein the ethoxyiated fatty amine type surfactant is contained in advance, 3.9 to 65 parts 
by weight, preferably 7 to 45 parts by weight of the ethoxyiated fatty amine type surfactant is used, when the 
whole weight of the herbicidal oil-based suspension or the activity-enhanced herbicidal oil-based suspension 
is calculated as 100 parts by weight. 

The herbicidal oil-based suspension containing compound Aand/or its salt prepared is applied, in general, 
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15 


20 


25 


30 


35 


40 


45 


50 


65 


by diluting with 50 to 2.000 liters/hectare, preferably 100 to 1.000 liters/hectare of water containinaO 01 to 1* 
by volume preferably 0.05 to 0.5% by volume of the ethoxylated fatty amine type surfaZt ° * 

amoTntoTm^ 

£ r ^ the 88016 38 describ ^ above, or directly without diluting with water which is said 
oareSTn a^r^T: 9 meth0d '. wherein the activity-enhanced herbicide, oi. -Led^eS^ fe £ 
S^ng Wth the COnVent,0na, meth0d fo ' ^cultural prepared as a formulatk^for uUra'ow 

and Ih^ ^ d ir h aCtiV L t ^l han , Ci r 9 the herbiCidal 961 com P° s '«on containing compound A and/or its salt 
andthe acfvty-enhanced herb,c,dal gel composition of the present invention will be specif icaHySsc^ibei 

The herbicidal gel composition containing compound A and/or its salt can be prepared in aeneral *,th«r 
by mocmg umformly compound A and/or its salt, the vegetable oil and/or the mineral fte otSe Saclnt 
5 ^ "? ° ptio " a,,y the VariOUS Wnds °'adjuvantsfor agricultural preD^TtonTaS I theoSS* 
US '" 9 T ' ° r ^ miXi " 9 ^ COm P° nents in a °vance and subsequently mfcing tnes with tte 

?hl L 7° n t ntS ' 88 ' 961 formu,ation ' where "tod components can be heated ?f neSssarv 
man^ e w?h V t h r anC6d 9&> °»he present invention can be prepared bTS same 

♦ ? praparat,on of the hert,ici dal gel composition containing compound A andftTsalt dScm^d 

ISSST add ' n9 ethOXy ' ated amiTO ^ SUrfaCtent at "» timtof the prepa^tn^g^ 
fho L ha var * u * Wnds ^adjuvants for agricultural preparations to be used may be appropriately selected f™, 
u^a^t^^^to^^conraiiwd'usuallj^' ' WB 'k ,Ia hty "* e adjuvants such as the anti-settling^a^n^*i^^v©nt^ 
h. JS£TT he ^ K " te ' 9,1 am *°*"°» <»"talnina contpoantl Aasator Its sal, and th. aetMty^nhaac^ 

case of preparing the activity-enhanced herbicidal gel composition wherein thetCrf-S fet^ ^ . 

In the present invention, the herbicidal composition containing the certain sulfonylurea tvoe h-rhMH*. = 
t.e,ngred,e„tandtheactivity-enh a ncedheri, W ^^^ 

w^tofsSuT^ 

wrtn water-soluble f dm. etc. The used conta.ners can be simply destroyed by fire or can be used aaain sine* 
he contamers are prevented from contacting directlywith agricultural chemica. S The te^wSunaZZ 
TZo^ZT Wfth Water : SO,Uble film ' etc " be aasily taken out by tipping t^e^ 
ajinto the contamer. and subsequently the preparation is easily dispersed in water. Such use SereJorels 

perus rotundus L); grasses (or gramineae) such as barnyardgrass (Echinochl^a crus-aalli L . erah*™ S <n 
Jta^ sanguinis L.), green foxtail (Setaria viridis L). goose grass ( ^^mS^^ ]SSZ& 
L). johnsongrass (Sorghum haleoen^ I ■ and quackgrass (Agrop vron reoens aLT^l 
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(Xanthiumstrumarium L.), f lexuous bittercress (Cardamine f lexuosa WITH.), henbit (Lamium amplexicaule L) 
and threeseeded copperleaf (Acalypha australis L.). Therefore, the herbicidal composition of the present in- 
vention can be applicable for extended areas, for example, crop lands such as orchards and mulberry fields, 
5 and non-crop lands such as forests, farm roads, playgrounds, factory sites and turf fields in addition to upland 
farms. 

In particular, the herbicidal composition containing the certain sulfonylurea type herbicidal active ingre- 
dient as described above and the activity-enhanced herbicidal composition of the present invention can control 
noxious weeds without giving any chemical injury to corn and, therefore, can be very effective for use in corn 

10 fields. Further, the herbicidal composition of the present invention can be used as a mixture together with or 
in combination with other agricultural chemicals, fertilizers, safeners, etc. and by these uses, more excellent 
effect and action can be expected. 

The present invention will be described with reference to examples below. It should be noted, however, 
that the present invention is not limited to these examples. 

15 Examples of the method for herbicidally activity-enhancing wettable powder and water dispersible gran- 

ules containing the certain sulfonylurea type herbicidal active ingredient are as follows: 


EXAMPLE 1 


20 

(1) 

Compound A (purity 93.8%) 

82.4 parts by weight 


(2) 

Sodium alkyi naphthalene sulfonate condensate (trade name: Supragif 
MNS/90; produced by Rhone-Poulenc) 

5.0 parts by weight 

25 

(3) 

Sodium dodecyl benzene sulfonate (trade name: Rhodacal LDS-10; 
produced by Rhone-Poulenc) 

4.0 parts by weight 


(4) 

Mirabilite 

8.6 parts by weight 


Above components were mixed uniformly and water was added to the mixture to knead further. The mix- 
ture was subjected to extruding granulation After drying and grading, water dispersible granules was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant, a vegetable oil and/or a mineral oil and other surfactant 


EXAMPLE 2 



(D 

Compound A (purity 93.8%) 

82.8 parts by weight 


(2) 

Supragil MNS/90 (trade name) 

5.0 parts by weight 

40 

(3) 

Rhodacal LDS-10 (trade name) 

4.0 parts by weight 


(4) 

Bentonite 

8.2 parts by weight 


Above components were mixed uniformly and water was added to the mixture to knead further. The mix- 
45 ture was subjected to extruding granulation. After drying and grading, water dispersible granules was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant, a vegetable oil and/or a mineral oil and other surfactant. 

EXAMPLE 3 

50 

(1) Compound A (purity 93.8%) 8 2.8 parts, by weight 

(2) Supragil MNS/90 (trade name) 5.0 parts by weight 

55 
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10 


15 


20 


25 


30 


(3) Sodium dodecylbenzene 
sulfonate (trade name: 
Neogen Powder; produced by 
Daiichi Kogyo Seiyaku) 


12,2 parts by weight 


turJ^!^^Tl Z U , n, 0rmly and water was added to the mixture to knead further. The mix- 

The preparation obtained is applied by diluting with water containing an ethoxyfated fatty amine type 
factant, a vegetable oil and/or a mineral oil and other surfactant VP 


sur- 


EXAMPLE 4 


(D 
(2) 

(3) 
(4) 
(5) 
(6) I 


Compound A 

Salt of polyoxyethylene tristyryl phenol sulfuric acid ester (trade name- 
Soprophor 4D384; produced by Rhone-Poulenc) 

Polycarboxylate (trade name: Geropon T/36; produced by Rhone-Pou- 
lenc) 

Supragil MNS/90 (trade name) 

Sodium alkylnaphthalene sulfonate (trade name: Supragil WP; pro- 
duced by Rhone-Poulenc, 

Clay (trade name: Wetting Clay; produced by Todoroki Sangyo) 


81.5 parts by weight 
2.0 parts by weight 

3.0 parts by weight 
5.0 parts by weight 
2.0 parts by weight 
6.5 parts by weight 


35 


40 


Above components are mixed to obtain wettable powder. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine tvoe 
factant and a vegetable oil and/or a mineral oil. * YP 

EXAMPLE 5 


sur- 


d) 

(2) 

(3) 
(4) 


Compound A 


Polycarboxylate (trade name: Geropon SC/211; produced by Rhone- 
Poulenc) 

Supragil WP (trade name) 
Wetting Clay (trade name) 


52.3 parts by weight 

8.0 parts by weight 

4.0 parts by weight 
35.7 parts by weight 


Above components are mixed to obtain wettable powder. 

« fer Prepa f ™ ls a PP ,ied * di '"«ng with water containing an ethoxylated fatty amine type 

factant, a vegetable oil and/or a mineral oil and other surfactant. 

EXAMPLE 6 


sur- 


so 

0) 

Compound A (purity 93.8%) 

82.4 parts by weight 


(2) 

Supragil MNS/90 (trade name) 

5.0 parts by weight 


(3) 

Neogen Powder (trade name) 

10.6 parts by weight 

55 

(4) 

Ugnosulfbnate 

2.0 parts by weight 


Above components were mixed uniformly and water was added to the mixture to knead further The mix- 
turewassubjeotedtoextrudinggranulation. After dryingand grading, waterdispersible granuies wl obteinJo 
The preparation obtained is appiied by diluting with water containing an ethoxylated fatty an^neCe 


sur- 


10 
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factant, a vegetable oil and/or a mineral oil and other surfactant. 
EXAMPLE 7 


5 



(1) 

Compound A (purity 93.15%) 

82.98 parts by weight 


(2) 

Supragil MNS/90 (trade name) 

5.0 parts by weight 

10 

(3) 

Neogen Powder (trade name) 

11.43 parts by weight 


(4) 

Mirabilite 

0.59 parts by weight 


Above components were mixed uniformly and water was added to the mixture to knead further. The mix- 
ture was subjected to extruding granulation. After drying and grading, water dispersible granules was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant, a vegetable oil and/or a mineral oil and other surfactant. 

Examples of the method for herbicidal activity-enhancing of herbicidal oil-based suspension containing 
the certain sulfonylurea type herbicidal active ingredient are as follows: 

EXAMPLE 8 

(1) Compound A (purity 93.8%) 4,91 parts by weight 


30 


35 


40 


(2) A mixture of polyoxyethylene 
nonylphenyl ether, dialkyl- 
sulfosuccinate , polyoxy- 
ethylene hydrogenated castor 
oil and polyglycerol esters 
of fatty acid (trade name: 
Sorpol 3815K; produced by 
Toho Chemical Industry) 

(3) Bentonite-alkylamino complex 
(trade name: New D Orben; 
Produced by Shiraishi Kogyo) 

(4) Corn oil 


12-55 parts by weight 


2.09 parts by weight 


80 .45 parts fay weight 


45 


The above components were mixed, and the mixture was subjected to wet-grinding for 15 minutes using 
a wet-grinding machine Dyno-Mill type KDL (manufactured by Willy A. Bachofen Inc.). The wet-grinding ma- 
chine was loaded at loading rate of 60% with glass beads having diameter of 1 mm and rotated at a peripheral 
speed of 10.5 m/sec, and an oil-based suspension concentrate was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant. 


50 


55 
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EXAMPLE 9 


15 


20 


25 


30 


35 


40 


5 

d) 

Compound A (purity 93.8%) 

4.91 parts by weight 


(2) 

Sorpol 381 5K (trade name) 

12.55 parts by weight 


(3) 

New D Orben (trade name) 

2.09 parts by weight 

10 

(4) 

Urea 

1.05 parts by weight 


(5) 

Corn oil 

79.40 parts by weiqht 


The preparation obtained is applied by diluting with water containing an ethoxylated fatty 


factant. 
EXAMPLE 10 


amine type sur- 


(1) 

(2) 

Compound A (purity 93.8%) 

Octanoic acid ester of 3,5-dibromo-4-hydroxybenzonitrile (purity 

2.79 parts by weight 
25.38 parts by weight 

(3) 

A mixture of glycerine fatty acid ester and polyoxyethylene alkylaryl 
ether (trade name: Geronol VO/278; produced by Rhone-Poulenc) 

9.44 parts by weight 

(4) 

Fine amorphous silica (trade name: Aerosil R974; produced by De- 
gussa) 3 

1-51 parts by weight 

(5) 
(6) 

Urea 

Aromatic solvent with a high boiling point (trade name: Solvesso 200- 
produced by Exxon Chemical) 

0.94 parts by weight 
18.87 parts by weight 

(7) 

Corn oil 

41.07 parts by weight 


The preparation obtained is applied by diluting with water containing an ethoxylated fatty , 


factant. 
EXAMPLE 11 


' amine type sur- 


45 


50 


used in place of Solvesso 200 (trade name) proaucea oy Nippon Petrochemicals) 


was 


factant 


The preparation obtained is applied by diluting with water containing an ethoxylated fatty ami, 


amine type sur- 


55 
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EXAMPLE 12 


5 

(1) 

Compound A (purity 93.8%) 

2.79 parts by weight 


(2) 

Octanoic acid ester of 3,5-dibromo-4-hydroxybenzonitrile (purity 
94.6%) 

25.38 parts by weight 


<3) 

Geronol VO/278 (trade name) 

11.32 parts by weight 

10 

(4) 

Bentonite-alkylamino complex (trade name: Bentone SD-1; produced 
byRheox) 

2.36 parts by weight 


(5) 

Urea 

0.94 parts by weight 

15 

(6) 

Hisol SAS-296 (trade name) 

1 8.87 parts by weight 


(7) 

Corn Oil 

38.34 parts by weight 


The above components were mixed, and the mixture was subjected to wet-grinding for 15 minutes, using 
the same wet-grinding machine under the same conditions as in Example 8, and an oil-based suspension con- 
centrate was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant 


EXAMPLE 13 



0) 

Compound A (purity 93.8%) 

4.69 parts by weight 


(2) 

Ethyl 2,4-dichlorophenoxyacetate (purity 97.8%) 

21.47 parts by weight 

30 

(3) 

Geronol VO/278 (trade name) 

10.00 parts by weight 


(4) 

Aerosil R974 (trade name) 

1 .00 part by weight 


(5) 

Urea 

1 .00 part by weight 

35 

(6) 

Corn oil 

61.84 parts by weight 


The above components were mixed, and the mixture was subjected to wet-grinding for 15 minutes, using 
the same wet-grinding machine under the same conditions as in Example 8, and an oil-based suspension con- 
centrate was obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant 


EXAMPLE 14 


45 

(1) 

Compound A (purity 93.8%) 

4.91 parts by weight 


(2) 

Sorpoi 381 5K (trade name) 

12.55 parts by weight 


(3) 

Rapeseed oil 

82.54 parts by weight 


50 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 
same wet-grinding machine under the same conditions as in Example 8, and an oil-based suspension con- 
centrate is obtained. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
55 factant. 
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10 


15 


d) 

(2) 
(3) 
(4) 


Compound B (purity 97.0%) 
Sorpol 3815K (trade name) 
New D Orben (trade name) 
Corn oil 


5.66 parts by weight 
12.55 parts by weight 

2.09 parts by weight 
79.70 parts by weight 


CCTIia. fe obtain*). «««lil.«, s as ,n Example 8. and „„ o».t* M suspense c ™ 


facta nt 
EXAMPLE 16 


20 


25 


(1) 

(2) 


Compound B (purity 97.0%) 5 10 . 

' d . j. u parts by weight 

Octanoic acid ester of 3 5- ? c , fi 

?puS^-j 4 - h nr xybenzoni ^ iie wei9ht 


30 


35 


40 


(3) Geronol VO/278 (trade name) 

(4) Aerosil R974 (trade name) 

( 5 ) Urea 

(6) Hisol SAS-295 (trade name) 

(7) Sunflower oil 


11.32 parts by weight 
1.42 parts by weight 
0.54 parts by weight 
18.87 parts by weight 
36.97 parts by weight 


. jr^-u «-o U y weight 

centrate is obtained. ons as ,n txam P le 8 - and an oil-based suspension con 


45 


SO 


factant. 
EXAMPLE 17 


d) 
(2) 
(3) 
(4) 
(5) 


Compound B (purity 97.0%) 
Ethyl 2,4-dichorophenoxyacetate (purity 97.8%) 
Sorpol 3815K (tradename) 
Bentone SD-1 (trade name) 
Corn oil 


55 


5.41 parts by weight 
21.47 parts by weight 
12.00 parts by weight 
2.00 parts by weight 
59.12 parts by weight 


1 ^.i^ parts by weight 

centrate is obtained. TO as ,n E » m P te 8 . and an oil-based suspension con 

14 
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facta nt 

Examples of the method for activity-enhancing of herbicidal gel composition containing the certain sulfo- 
nylurea type herbicidal active ingredient are as follows: 

EXAMPLE 18 
[1] 


(1) 

Compound A (purity 93.8%) 

4.91 parts by weight 

(2) 

Sorpol 381 5K (trade name) 

12.55 parts by weight 

(3) 

New D Orben (trade name) 

2.09 parts by weight 

(4) 

Corn oil 

80.45 parts by weight 


The above components were mixed, and the mixture was subjected to wet-grinding for 15 minutes, 
using the same wet-grinding machine under the same conditions as in Example 8, and composition (A) 
was obtained. 
[2] 


(1) 

A mixture of sodium dioctylsulfosuccinate and sodium benzoate (trade 
name: New Kalgen (trade name: New Kalgen EX-70; produced by 
Takemoto Oils and Fats) 

50.0 parts by weight 

(2) 

Corn oil 

50.0 parts by weight 


The above components were mixed for 30 minutes at 180°C and subsequently the mixture was cooled 
to obtain composition (B). 
[3] 


(1) 

Composition (A) 

60.0 parts by weight 

(2) 

Composition (B) 

40.0 parts by weight 


The compositions (A) and (B) were mixed for 5 minutes at 80°C and subsequently the mixture was 
cooled to obtain gel formulation. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant. 

EXAMPLE 19 


[1] 


(1) 

Compound A (purity 93.9%) 

4.22 parts by weight 

(2) 

Octanoic acid ester of 3,5-dibromo-4-hydroxybenzonitrile (purity 
94.6%) 

26.18 parts by weight 

(3) 

Sorpol 3815K (trade name) 

11.32 parts by weight 

(4) 

New D Orben (trade name) 

1.89 parts by weight 

(5) 

Corn oil 

56.39 parts by weight 


The above components were mixed, and the mixture was subjected to wet-grinding for 15 minutes, 
using the same wet-grinding machine under the same conditions as in Example 8, and composition (C) 
was obtained. 
[2] 


15 
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d) 
(2) 


Composition (C) 

Composition (B) obtained in Example 18 f2] 


The compositions (C) and (B) were mixed for 5 minutes at 80°C 
to obtain gel formulation. mmuies at 80 C 


60.0 parts by weight 
40.0 parts by weight 


The preparation obtained is applied by diluting with 


and subsequently the mixture was cooled 


10 


15 


factant. 
EXAMPLE 20 


water containing an ethoxylated fatty amine type 


sur- 


d) 
(2) 


Composition (C) obtained in Example 19 [1] 
12-Hydroxy stearic acid 


90.0 parts by weight 
10.0 parts by weight 


Z£H ~ r ?. POnentS were mixed « «*— at 50°C , 


20 


25 


obtain gel formulation. ' " umaum ai OU ~ C and su bsequently the mixture was cooled to 

facta* 6 PreParati ° n ° btained iS aPPli6d water containing i 

EXAMPLE 21 


I an ethoxylated fatty amine type sur- 


[1] 



d) 

Compound A (purity 93.8%) 

4.91 parts by weight 


(2) 

Sorpol 381 5K (trade name) 

12.55 parts by weight 

30 

(3) 

Corn oil 

82.54 parts by weight 


The above components are mixed, and the i 


35 


40 


tained. 
12] 


(D 
(2) 


Composition (D) 

Composition (B) obtained in Example 18 [2] 


60.0 parts by weight 
40.0 parts by weight 


45 


factant 
EXAMPLE 22 
[1] 


50 

d) 

Compound B (purity 97.0%) 

J 5.66 parts by weight 


(2) 

Sorpol 3815K (trade name) 

12.55 parts by weight 


(3) 

New D Orben (trade name) 

2.09 parts by weight 

55 

(4) 

Corn oil 

79.70 parts by weight 


tained. tne Same cond '«'°ns as in Example 8, and composition (E) is ob- 
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[2] 


10 


15 



(1) 

Composition (E) 

60.0 parts by weight 

5 

(2) 

Composition (B) obtained in Example 18 [2] 

40.0 parts by weight 


The compositions (E) and (B) are mixed for 5 minutes at 80°C and subsequently the mixture is cooled to 
obtain gel formulation. 

The preparation obtained is applied by diluting with water containing an ethoxylated fatty amine type sur- 
factant. 

Examples of preparations of the activity-enhanced herbicidal composition are as follows: 
EXAMPLE 23 


20 


25 


(D 

(2) 
(3) 

(4) 

(5) 


Compound A (purity 93.8%) 
Sorpol 3815K (trade name) 
New D Orben (trade name) 

Tallow amine ethoxylate (trade name: Frigate; produced by ISK Bio- 
tech) 

Corn oil 


4.91 parts by weight 
12.55 parts by weight 
2.09 parts by weight 

41.84 parts by weight 

38.61 parts by weight 


35 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 
same wet-grinding machine under the same conditions as in Example 8, and an activity-enhanced oil-based 
suspension concentrate is obtained. 


30 EXAMPLE 24 


(1) Compound A (purity 93.8%) 

(2) Sorpol 38 15K (trade name) 
( 3 ) New D Orben ( trade name ) 


4.91 parts by weight 
12 . 55 parts by weight 
2.09 parts by weight 


to (4) Soy amine ethoxylate 41.84 parts by weight 

(trade name: Sorpol 7 7 21; 
produced by Toho Chemical 
Industry) 

45 (5) Com oil 38.61 parts by weight 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 
same wet-grinding machine under the same conditions as in Example 8, and an activity-enhanced oil-based 
so suspension concentrate is obtained. 


55 
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10 


15 


20 


25 


30 


(1) 

Compound A fDuritv r<>/ \ 

1 

4.91 parts by weight 

(2) 

Sorpol 3815K (trade name) 

12.55 parts by weight 

(3) 

New D Orben (trade name) 

2.09 parts by weight 

(4) 

Urea 

1.05 parts by weight 


(5) 

Frigate (trade name) 

41.84 parts by weight 

(6) 

Corn oif 

37.56 parts by weight 


suspension concentrate is obtained. condrt,ons a * Example 8, and an activity-enhanced oil-based 

EXAMPLE 26 


(1) Compound A (purity 93.8%) 

(2) Sorpol 3815K (trade name) 

(3) New D Orben (trade name) 

( 4 ) Urea 


4,91 parts by weight 
12.55 parts by weight 
2 . 09 parts by weight 
1 « 05 parts by weight 


35 


40 


(5) Coco amine ethoxylate 
(trade name: Sorpol 7376- 
produced by Toho Chemical 
Industry) 

(6) Corn oil 


41.84 parts by weight 


37.56 parts by weight 


,?^ZT^T tS ^ miXBd ' and the mi *^ * subjected to 
ne wet-gnnding machine under tr 

suspension concentrate is obtained 


same wet-grinding machine under the same "colons asZ^^^'f for 1 5 minUtes ' usln 9 «» 
suspension cnn^ntro^ , conditions as in Example 8, and an activity-enhanced oil-based 


45 


50 


55 
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EXAMPLE 27 


5 

d) 

Compound A (purity 93.8%) 

2.79 parts by weight 


(2) 

Octanoic acid ester of 3,5-dibromo-4-hydroxybenzonitriIe (purity 
94.6%) 

25.38 parts by weight 


W 

Geronol VO/278 (trade name) 

I I pal lo My wciyi II 

10 

(4) 

Ben tone bD-1 (trade name) 

2.36 parts by weight 


(5) 

Urea 

0.94 parts by weight 


(6) 

Hisol SAS-296 (trade name) 

18.87 parts by weight 

15 

(7) 

Frigate (trade name) 

18.87 parts by weight 


(8) 

Corn oil 

19.47 parts by weight 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 
20 same wet-grinding machine under the same conditions as in Example 8, and an activity-enhanced oil-based 
suspension concentrate is obtained. 


EXAMPLE 28 

25 An activity-enhanced oil-based suspension concentrate is obtained by the same manner with Example 

27, excepting tallow amine ethoxylate (trade name: Sorpol 7409; produced by Toho Chemical Industry) is used 
in place of Frigate (trade name). 

EXAMPLE 29 


30 



(1) 

Compound A (purity 93.8%) 

4.69 parts by weight 


(2) 

Ethyl 2,4-dichlorophenoxyacetate (purity 97.8%) 

21.47 parts by weight 

35 

(3) 

Geronol VO/278 (trade name) 

10.00 parts by weight 


(4) 

Aerosil R974 (trade name) 

1 .00 part by weight 


(5) 

Urea 

1.00 part by weight 

40 

(6) 

Frigate (trade name) 

30.00 parts by weight 


(7) 

Corn oil 

31.84 parts by weight 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 
same wet-grinding machine under the same conditions as in Example 8, and an activity-enhanced oil-based 
suspension concentrate is obtained. 

EXAMPLE 30 


60 

d) 

Compound B (purity 97.0%) 

5.66 parts by weight 


(2) 

Sorpol 381 5K (trade name) 

12.55 parts by weight 


(3) 

New D Orben (trade name) 

2.09 parts by weight 

55 

(4) 

Frigate (trade name) 

31.38 parts by weight 


(5) 

Corn oil 

48.32 parts by weight 


The above components are mixed, and the mixture is subjected to wet-grinding for 15 minutes, using the 

19 
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; obtained. 
EXAMPLE 31 


suspension con- 


10 


(1) 
(2) 

(3) 


Composition (A) obtained in Example 18 [1] 
Composition (B) obtained in Example 18 [2] 

OHy product obtained by heating Frigate (trade name) under reduced 
pres su re 


29.6 parts by weight 
60.0 parts by weight 

10.4 parts by weight 


EXAMPLE 32 


20 


25 


(D 

(2) 
(3) 


Composition (C) obtained in Example 19 [1] 
Composition (B) obtained in Example 18 [2] 

Oiry pioduct obtained by heating Frigate (trade name) under reduced 
pressure 


29.6 parts by weight 
60.0 parts by weight 

10.4 parts by weight 


obta^^ SSS.** 5 * *™ «* -gently the mbcture was cooled to 

Examples of the preparations of the activity-enhancing composition are as follows: 
30 EXAMPLE 33 


35 


40 


45 


(1) 

Frigate (trade name) 

86.0 parts by weight 

(2) 

Corn oil 

14.0 parts by weight 


The above components were mixed to obtain activity-enhancing 
EXAMPLE 34 


composition. 


(1) 

Frigate (trade name) 

17.6 parts by weight 

(2) 

Corn oil 

70.4 parts by weight 

(3) 

Sorpol 3815K (trade name) 

12.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 
EXAMPLE 35 


50 

d) 

Frigate (trade name) 

64.0 parts by weight 


(2) 

Corn oil 

32.0 parts by weight 




(3) 

Geronol VO/278 (trade name) 

4.0 parts by weiqht 


55 


The above components were mixed to obtain activity-enhancing composition. 


20 
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EXAMPLE 36 


(1) 

Frigate (trade name) 

60.8 parts by weight 

(2) 

Corn oil 

15.2 parts by weight 

(3) 

Sorpol 381 5K (trade name) 

4.0 parts by weight 

(4) 

N-methylpyrrolidone 

20.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 
EXAMPLE 37 


(1) 

Frigate (trade name) 

14.0 parts by weight 

(2) 

Corn oil 

56.0 parts by weight 

(3) 

GeronolVO/278 (trade name) 

10.0 parts by weight 

(4) 

Hisol SAS-296 (trade name) 

20.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 


EXAMPLE 38 


(1) 

Tallow amine ethoxylate (trade name: Ethylan TT-15) 

46.0 parts by weight 

(2) 

Corn oil 

46.0 parts by weight 

(3) 

Sorpol 381 5K (trade name) 

8.0 parts by weight 


The above components are mixed to obtain activity-enhancing composition. 
EXAMPLE 39 


(1) 

Sorpol 7409 (trade name) 

36.0 parts by weight 

(2) 

Corn oil 

54.0 parts by weight 

(3) 

Geronol VO/278 (trade name) 

10.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 


EXAMPLE 40 


(1) 

Coco amine ethoxylate (trade name: New Kalgen D-3110) 

17.6 parts by weight 

(2) 

Corn oil 

70.4 parts by weight 

(3) 

Sorpol 381 5K (trade name) 

12.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 


21 
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EXAMPLE 41 


5 

(1) 

Sorpol 7721 (trade name) 

64.0 parts by weight 


(2) 

Corn oil 

32.0 parts by weight 


(3) 

Geronol VO/ 278 (trade name) 

4.0 parts by weight 


10 


The above components were mixed to obtain activity-enhancing composition. 
EXAMPLE 42 


15 

(1) 

Frigate (trade name) 

17.6 parts by weight 


(2) 

Rapeseed oil 

70.4 parts by weight 


(3) 

Sorpol 381 5K (trade name) 

12.0 parts by weight 


20 


25 


The above components were mixed to obtain activity-enhancing composition. 
EXAMPLE 43 


(1) 
(2) 


Frigate (trade name) 

Liquid paraffin (produced by Nacalai Tesque) 


86.0 parts by weight 
14.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 
30 EXAMPLE 44 


35 


40 


45 


(1) 

(2) 

Frigate (trade name) 

A spray additive containing methylated seed oil as an active ingredient 
(trade name: Scoil; produced by Agsco) 

50.0 parts by weight 
50.0 parts by weight 

Th 
EXAMI 

e above components were mixed to obtain activity-enhancing compositio 
3 LE45 

n. 

(1) 
(2) 

(3) 
(4) 

Frigate (trade name) 

A mixture of paraffin petroleum and surfactants) (trade name- Rigo 
Oil Concentrate; produced by Rigo) 

Geronol VO/278 (trade name) 

Hisol SAS-296 (trade name) 

20.0 parts by weight 

40.0 parts by weight 

20.0 parts by weight 
20.0 parts by weight 


50 


The above components were mixed to obtain activity-enhancing composition. 


55 
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EXAMPLE 46 


(1) 

Frigate (trade name) 

36.0 parts by weight 

(2) 

Methyl oleate (trade name: ADJ-100; produced by Takemoto Oils and 
Fats) 

36.0 parts by weight 

(3) 

Sorpol 381 5K (trade name) 

18.0 parts by weight 

(4) 

Hisol SAS-296 (trade name) 

10.0 parts by weight 


The above components were mixed to obtain activity-enhancing composition. 


EXAMPLE 47 


(1) 

Frigate (trade name) 

64.0 parts by weight 

(2) 

Sunflower oil 

30.0 parts by weight 

(3) 

Geronol VO/278 (trade name) 

6.0 parts by weight 


The above components are mixed to obtain activity-enhancing composition. 
Test examples of the present invention will be cited below. 

TEST EXAMPLE 1 

Crabgrass (Diqitaria sanguinalis L) seeds were sown in 1/1, 000, 000- hectare pots filled with upland soil. 
When the crabgrass plants grew to a 3.5- to 3.8-leaf stage, the water dispersible granules containing, as a 
herbicidal active ingredient, compound A (trade name: Accent; produced by DuPont) was diluted with 200 lit- 
ers/hectare of water containing a predetermined amount of Frigate (trade name) and a predetermined amount 
of corn oil which was previously prepared by mixing with a predetermined amount of Sorpol 381 5K (trade name) 
and was applied foliarly to the plants with a small spray gun. 

In the test. Accent was used in an amount of 10 g/hectare based on compound A and the corn oil was 
used as a mixture of 12 parts by weight of Sorpol 381 5K and 88 parts by weight of corn oil. 

Twenty six days after treatment, the growth inhibition of the plants was evaluated with visual observation. 
The results of the evaluation were rated by the percentage scale [0% for no growth inhibition to 100% for com- 
plete growth inhibition] and are shown in Table 1 . 

As a comparison purpose, the growth inhibitions of the case mixing Accent with Frigate and the case mix- 
ing Accent with the corn oil previously mixed with Sorpol 381 5K were also shown in Table 1. (The growth in- 
hibition of the case that Accent alone is applied is 0%.) 
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10 


15 


20 


25 


TABLE 1 


Amount of Frigatge and Corn Oil Added (% by volume based on 

Growth Inhibition (%) of Crabgrass 


water) 



Frigate 

0.1 

. 35 




0.3 

60 

^urn on \t oorpoi ooloK; 



0.2 

45 



0.1 

20 




0.05 

10 




0.025 

0 



0.1+0.3 


95 

Frigate + Corn Oil (+ Sorpol 


0.1+0.2 


90 

381 5K) 


0.1+0.1 


95 



0.1+0.05 


95 



0.1+0.025 


98 


As shown in Table 1 , the enhancing effect of herbicidal activity obtained by the combination of Frioate and 
sTnerg^ffect ^ *** " ~* «** ^ * jessed Lepende^ Z a 2SS 


30 


40 


TEST EXAMPLE 2 

Crabgrass (Dioitaria sanquinalis L) seeds were sown in 1/1,000.000-hectare pots filled with upland soil 

™S f ^?, Cra ^ raSS ***** 9reW t0 3 2 5 - to 3 0 - |eaf sta 9 e > Accent disperse granuTi) was diluTed' 
wrth 200 liters/hectare of water containing a predetermined amount of Frigate and a p JSSSS^Z^, 

Sliw-TI T T' 0 " 8 ^ PrSPared by mixin9 W ' th 3 determined amount of sSESKSJST.? 
plied foharly to the plants with a small spray gun ^ 

in TesVSSe A 1 S ^ " ^ * 5 h ~ d °" A and the -~ oil as 

their^r^r^ 

inn it* ?TJ° n PUrP ° Se ' the 9rOWth inhibitlons of the «»» mixing Accent with Frigate and the case mix- 

2£ f tn the r n A 0il PreVi ° US,y miXed With 3815K were —» shown in T?b.e 2. (The gTov^h in- 

hibition of the case that Accent alone is applied is 0%.) grown in 


45 


50 


55 
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TABLE 2 


Amount of Frigate and Corn Oil Added (% by volume based on wa- 
ter) 

Growth Inhibition (%) of Crabgrass 


0.2 

60 

Frinatp 

0.1 

30 


0.05 



0.4 

— _ — . 

60 

Corn oil (+ Sorpol 381 5K) 

n 9 

35 


0.1 

15 


0.05 

L. 


0.2+0.1 

75 


0.2+0.05 

70 


0.1+0.4 

85 

Frigate + Corn oil (+ Sorpol 

0.1+0.2 

80 

3815K) 

0.1+0.1 

75 


0.1+0.05 

65 


0.05+0.4 

80 


0.05+0.2 

75 


0.05+0.1 

70 


0.05+0.05 

60 


As shown in Table 2, the enhancing effect of herbicidal activity obtained by the combination of Frigate and 
corn oil is not an additive effect of each enhancing effect which is possessed independently but a remarkably 
synergistic effect. 

TEST EXAMPLE 3 


Crabgrass (Digitaria sanguinalis L) seeds were sown in 1/1,000,000-hectare pots filled with upland soil. 
When the crabgrass plants grew to a 3.2-leaf stage, Accent (water dispersible granules) was diluted with 200 
liters/hectare of water containing 0.5% by volume of the activity-enhancing composition of the present inven- 
tion obtained in the examples described hereinbefore and was applied foliarly to the plants with a small spray 
gun. 

In the test Accent was used in an amount of 5 g/ hectare and 10 g/hectare based on compound A, respec- 
tively. 

Nineteen days after treatment, the growth inhibition of the plants was evaluated with visual observation 
in the same manner as in Test Example 1 and are shown in Table 3. 


50 


55 


25 
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TABLE 3 

5 

Activity-Enhancing Composition 
Used (Example No.) 

Amount of Compound A 

Growth Inhibition (%) of Crabgrass 



(g/ha) 


10 

33 

10 
5 

90 

oO 


34 

10 
5 

90 

OO 

15 

35 

10 

5 

90 
oc 

OO 


36 

10 

90 

20 


5 

85 


37 

10 
c 

90 
80 

25 

39 

10 

c 

90 

85 


40 

10 
5 

90 
80 

30 

41 

10 
5 

90 
85 

35 

42 

10 
5 

90 

85 


43 



10 
5 

95 
70 


40 


TEST EXAMPLE 4 


45 


50 


55 


Wh.nTh 1 ?!^ ^ 13 ^'"? 3 S f anquinalfe L > seeds were sown in 1/1,000,000-hectare pots filled with upland soil 
in S r ° 7 °" !" d W8S apP ' ,ed foliar| y to the P" ants with a small spray gun. 

As a comparison purpose, the growth inhibitions of the case mixina Accent with Frinat* a „n ♦ ^ ~ 
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TABLE 4 


Amount of Frigate and Vegetable 

Oil or Mineral Oil Added Growth Inhibition 
LI bv volume ba sed on water) of Crabarass 




0.1 

60 

Frigate 


0.05 

45 



%J m \J X. D 

5 

Corn oil 


0 . 2 

4 0 

(+ Sorpol 


0.1. 

0 

3815K) 


0.05 

0 



u • UZ J 

0 



u . z 

70 

Scoil 


u . X 

4 0 



U . Uj 

0 



U . DZd 

0 

T? "i no oil 



15 



U . ^ 

0 



u . ± 

0 



U . Vo 

0 


0 

.1+0.2 

95 


0 

. 1+0.1 

95 


0 

. 1+0. 05 

95 

Frigate 

0. 

. 1+0. 025 

85 

+ 

0. 

. 05+0 . 2 

85 

Corn oil 

0. 

. 05+0 .1 

75 

(+ Sorpol 

0, 

.05+0.05 

75 

3815K) 

0. 

. 05+0. 025 

50 


0. 

025+0.2 

90 


0. 

025+0.1 

75 


0. 

025+0.05 

50 


0. 

025+0 .025 

10 


40 


45 


50 


55 
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TABLE 4 LggntlauedJ 

Amount of Frigate and Vegetable 

MineraI Oil Added 
1 % ov volume h aga d ori water) 


Growth Inhibition 
( %) of rrabor^cc 


20 


Frigate 
+ 

Scoil 


0.1+0.2 
0.1+0.1 
0.1+0.05 
0.1+0. 025 
0.05+0.2 
0.05+0.1 
0.05+0.05 
0.05+0.025 
0.025+0.2 
0.025+0. 1 
0. 025+0. 05 
0. 025+0. 025 


90 

90 

90 

85 

90 

90 

80 

70 

90 

90 

75 

60 


25 


30 


3S 


40 


45 


50 


55 


Frigate 
+ 

Higo oil 
concentrate 


0.1+0.4 

0.1+0.2 

0.1+0.1 

0.1+0.05 

0 • 05+0. 4 

0. 05+0. 2 

0.05+0.1 

0.05+0.05 

0.025+0.4 

0.025+0.2 

0. 025+0 . 1 

0.025+0.05 


90 

85 

75 

65 

90 

70 

65 

40 

70 

45 

40 

10 


but a remarkably synaptic effect Ch enhanc,n 9 effect which is possessed independently 

TEST EXAMPLE 5 

arranTedlnTd^ 

granules obtained in Example 7 d^bed h "re^forf STI? '-itS ' ^ d,Spersib,e 
0.2% by volume of Frigate and OaT^uT^ZZ^ I h ,iters/hectare containing 

weig,™^^ 

from corn oM (prepared by hydro,ysis of corn oi,) 

(d) methylester of fatty acid originated from cottonseed oil 

(e) methylester of fatty acid originated from rapeseed oil 

(f) methyl oleate (trade name: AD J- 1 00) 

(g) butyl oleate (trial product No. 93091; produced by Takemoto Oils and Fats) 
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TABLE 5 


Kinds of Vegetable Oil 

Growth Inhibition (%) of Crabgrass 

Amount of Compound A (g/ha) 

5 

2.5 

a 

85 



75 

65 


65 

b 

90 



85 

65 


65 

c 

98 



75 

75 


75 

d 

90 



90 

90 


70 

e 

90 



90 

85 


65 

f 

90 



90 

60 


60 

g 

95 



80 

70 


70 


As shown in Table 5, the enhancing effects of herbicida) activity obtained by using the vegetable oil, the 
fatty acids originated from vegetable oils and the alkyiesters of fatty acids are remarkable. 

TEST EXAMPLE 6 

Velvet leaf (Abutilon theophrasti MEDIC.) seeds were sown in 1/1 ,000,000-hectare pots filled with upland 
solid. When the vefvetieaf plants grew to a 2.5-leaf stage, the water dispersible granules containing, as a her- 
bicida! active ingredient, compound B (trade name; Tell; produced by Ciba-Geigy) was diluted with 200 lit- 
ers/hectare of water containing a predetermined amount of Frigate and a predetermined amount of corn oil 
which was previously prepared by mixing with a predetermined amount of Sorpol 381 5K and was applied fo- 
liarly to the plants with a small spray gun. 

In the test, Tell was used in an amount of 2.5 g/hectare and 5 g/hectare based on compound B and the 
same corn oil as in Test Example 1 was used. 

Eighteen days after treatment the growth inhibition of the plants was evaluated with visual observation 
in the same manner as in Test Example 1 and are shown in Table 6. 

As a comparison purpose, the growth inhibitions of the case mixing Tell with Frigate and the case mixing 
Tell with the corn oil previously mixed with Sorpol 381 5K were also shown in Table 6. 
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10 


15 


20 


25 


30 


35 


Amount of Frigate and Corn oil Added (% by 
volume based on water) 

■ = 

Amount of Compound B 

wiuwiii inniDiiion {/o) of Vel- 
vetleaf 


J 

(9/ha) 


Frigate 

0.2 

O 

2.5 

40 

. Corn oil (+ Sorpol 
381 5K) 

0.4 

5 

20 

75 


0.2 

2.5 
5 

2.5 

20 
40 
20 

Frigate + Corn oil (+ 
Sorpol 381 5K) 

0.2+0.4 

5 

95 


0.2+0.2 

2.5 
5 

2.5 

70 
80 
60 


synergistic effect. ennancing effect which .s possessed independently but a remarkably 

TEST EXAMPLE 7 


40 


45 


50 


55 


30 
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TABLE 7 


5 

Amount of Frigate Added 
(% by volume based on 
water) 

Amount of Compound A 

Growth Inhibition (%) of Crabgrass 



(g/ha) 



10 


40 

Q IT 

85 

95 


No addition 

20 

70 

80 



10 

5 

0 

15 


5 

n 

u 


40 

100 

98 


0.125 

20 


570 



10 

85 

95 

20 


5 





40 

100 

100 


0.25 

20 

100 

90 

25 


10 

95 

90 



5 

50 

50 



40 

98 

98 

30 

0.5 

20 

100 

98 



10 

95 

85 



5 

75 

85 


35 

TEST EXAMPLE 8 


Common lambsquarters (Chenopodium album L.) seeds were sown in 1/1 ,000,000-hectare pots filled with 
upland soil and arranged in a duplicate system. When the common lambsquarters plants grew to a 8- to 9- 
40 leaf stage, the oil-based suspension concentrate obtained in Example 8 was diluted with 500 liters/hectare of 
water containing a predetermined amount of Frigate and was applied foliarly to the plants with a small spray 
gun. 

Seventeen days after treatment, the growth inhibition of plants was evaluated with visual observation in 
the same manner as in Test Example 1 and are shown in Table 8. 

46 


50 


55 


31 
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10 


15 


20 


25 


Amount of Frigate Add- 
ed (% by volume 
based on water) 

Amount of Compound 
A 

Growth Inhibition (%) of Common Lambsquarters 

(9/ha) 






40 

80 

70 

No addition 


20 

50 

50 



10 

0 

0 



5 

0 




40 

90 

0 
90 

0.25 


20 

80 

80 



10 

60 

65 



5 

50 




40 

90 

55 
90 

0.5 


20 

85 

85 



10 

70 

70 



5 

. 55_ 

60 


30 TEST EXAMP LES 


40 


45 


50 


55 
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TABLE 9 


mm kju til (Ji rnyaie mqucQ \ /o 

by volume based on water) 

Amount of Compound A 

Growth Inhibition (%) 


(g/ha) 

Velvetieaf 

Common Cocldebur 


60 

80 

80 

98 

98 

No addition 

50 

75 

75 

95 

85 


40 

65 

65 

85 

70 


20 

20 

20 

40 

70 


40 

85 

85 

100 

100 

0.125 

20 

65 

65 

80 

80 


10 

30 

30 

35 

35 


40 

85 

90 

100 

98 


20 

80 

80 

95 

95 


10 

40 

50 

30 

25 


40 

90 


100 


0.5 

20 

80 

80 

98 

98 


10 

60 

55 

60 

60 


TEST EXAMPLE 10 

Rhizomes of johnsongrass (Sorghum halepense L.) induced to germinate were transplanted in 1/1 50,000- 
hectare pots filled with upland soil and arranged in a duplicate system. When the johnsongrass plants grew 
to a 3- to 6-leaf stage, the oil-based suspension concentrate obtained in Example 8 was diluted with 200 lit- 
ers/hectare of water containing a predetermined amount of Frigate and was applied foliarly to the plants with 
a small spray gun. 

Seventeen days and fifty six days after treatment (D.A.T.) the growth inhibition of plants was evaluated 
with visual observation in the same manner as in Test Example 1 and are shown in Table 10. 
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10 


15 


20 


25 


30 


Growth Inhibition (%) of Johnsongrass 



56 DAT. 


70 

100 

98 

60 

100 

70 

60 

90 

90 

80 

100 

100 

70 

100 

100 

70 

100 

90 

80 

100 

98 

80 

100 

100 

65 

100 

100 


TEST EXAMPLE 11 


35 


40 


45 


50 
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TABLE 11 




Amount of 




5 

Kinds of EFAS 

EFAS Added 

Amount of Com- 




(traae name; 

(% by volume 

pound A 

Growth Inhibition (%) of Crabgrass 



on water) 







(g/ha) 



10 







No ac 

Idition 

40 

98 

98 




on 

98 

90 




10 

70 

55 

15 



40 

100 

100 


Sorpol 7376 

0.16 


100 

100 




10 

98 

95 

20 



5 

50 

45 




40 

100 

98 


Sorpol 7409 

0.16 

20 
dh\i 

90 

100 

25 



10 

75 

95 




5 

65 

60 




40 

100 

100 

30 

Sorpol 7553 

0.16 


98 

100 



10 

95 

98 




5 

75 

65 




40 

100 

100 

35 

Sorpol 7721 

0.16 


100 

100 




10 

98 

98 




5 

65 

75 

40 



40 

100 

100 


Frigate 

0.2 

20 

100 

98 




10 

90 

95 

45 



5 

65 

70 


TEST EXAMPLE 12 

50 In field plots of 3 m 2 (1 m x 3 m) unit arranged in a duplicate system, seeds of corn, crabgrass (Digitaria 

sanquinalis L.), green foxtail (Setaria viridis L.) t common iambsquarters (Chenopodium album L.), slender 
amaranth (Amaranthus virdis L.) and velvetleaf (Abut i Ion theophrasti MEDIC.) were sown and grown. Also, 
barnyardgrass (Echinochloa crus-galii L.) f henbit (Lamiun amplexlcaule L.), pale smartweed (Polygonum la- 
pathifolium L.) and threeseeded copperleaf (Acalypha australis L.) were allowed to grow spontaneously. When 

55 the plants grew to certain stages (corn: 6.1 to 6.5-leaf stage, crabgrass: 2.0 to 4.5-leaf stage, green foxtail: 
3.0 to 4.5-leaf stage, common Iambsquarters: 4.0 to 8.0-leaf stage, slender amaranth: 1.0 to 4.0-leaf stage, 
velvetleaf: 2.0 to 3.5-leaf stage, barnyardgrass: 3.0 to 4.5-leaf stage, henbit: 2.0 to 5.0 cm, pale smartweed: 
3.0 to 5.0-leaf stage and threeseeded copperleaf: 2.0 to 4.0-leaf stage), the oil-based suspension concentrate 
obtained in Example 8 was diluted with 200 liters/hectare of water containing a predetermined amount of Frig- 
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ate and was applied foliarly to the plants with a small spray gun 

No d,scernible phytotoxicity was found on corn plants with visual observa^n 


10 


15 


20 


TABLE 12 

Amount of Frigate 

Added (2 by volume Amount of r,™^* t - 

based on w,t.r> Cp^pou^ ^T^^T^^^jT^ 

(g/ha) — — ^ ^ ft Mil 


No addition 


60 
40 


98 100 50 

98 100 50 

95 100 AO 

95 100 60 


99 
99 
99 
99 


65 100 98 

- 100 98 

- 100 98 
70 100 98 


0.2 


25 


60 
40 
30 
20 


100 90 70 

- 95 65 

90 90 70 

70 90 70 


99 100 99 99 

99 100 99 99 

95 100 90 99 

95 100 95 99 

95 100 80 99 

90 100 80 99 

90 100 80 100 

80 100 75 99 


95 100 98 

100 100 98 
80 100 

80 100 98 

80 100 98 100 90 95 


98 90 99 

90 98 99 

98 100 90 95 

95 95 95 


75 100 98 


- 95 90 


75 100 98 100 90 95 
- 100 98 80 90 75 


30 


the plant: did not grow. 


"DS " : 

crabgrass 

" SV" 


"CA" : 

common lambsquarters 

"AV" 

35 

"AT" : 

velvetleaf 

" EC " 


"LA" : 

henbit 

"PL" 


"AA" : 

threeseeded copperleaf 


40 

" TE " : 

total evaluation 



green foxtail 
slender amaranth 
ba r ny ar dgr a s s 
pale smart weed 
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50 


55 


TEST EXAMPLE 13 
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TABLE 13 


35 


Amount of Frigate 
Added (Z by volume Amount of Injury 


Growth Inhibition (2) 



Ka cpH on tra for ^ 

o uuiyuuncx 

r\ on worn 


LA 

A\7 

AV 

AT 

XS 

SV 

EC 

TE 



kg/ na ; 


10 


50 

1.0 

85 

65 

95 

70 

70 

80 

100 

75 




1.0 

95 

80 

95 

90 

75 

75 

65 

90 


No addition 

40 

1-0 

80 

65 

95 

55 

75 

70 

75 

70 




1-5 

90 

50 

95 

60 

80 

~ 

60 

70 



30 

1 . 0 

75 

45 

90 

30 

25 

65 

65 

50 

15 



1-0 

85 

50 

95 

AO 

50 

70 

65 

60 



AO 

1.0 

90 

95 

95 

65 

70 

65 

100 

85 


0.1 


1.0 

95 

90 

90 

70 

80 

70 


90 



30 

1.0 

85 

80 

95 

70 

80 

65 


75 

20 



1.0 

90 

85 

85 

60 

80 

40 


80 



40 

1.5 

90 

90 

95 

75 

65 

75 

100 

85 




2.0 

95 

95 

95 

90 

95 

80 


95 


0.2 

30 

1.0 

85 

85 

90 

70 

85 

65 

100 

80 

25 



1.5 

95 

90 

95 

85 

85 

80 


90 


20 

1.0 

85 

60 

85 

55 

80 

60 

100 

65 




1.0 

90 

85 

95 

75 

85 

60 


85 

30 

" - " : the plant 

did not 

grow. 










" DS " : crabgrass 

"AV" : slender amaranth 

"XS"r common cocklebur 

"EC" : barnyardgrass 

"TE" : total evaluation 


"CA M : common lambsquarters 
"AT" : velvet leaf 
"SV": green foxtail 
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Claims 

45 

1. A method for activity-enhancing a herbicidai composition containing at least one sulfonylurea type her- 
bicidal active ingredient selected from the group consisting of N-[(4,6-dimethoxypyrimidin-2-yl)aminocar- 
bonyl]-3-dimethylaminocarbonyl-2-pyridinesulfonamide and its salts and methyl 2-[[I4 f 6-bis(difluorome- 
thoxy)-pyrimidin-2-yl]aminocarbonyl]aminosulfonyi]benzoate and its salts which comprises using an 

so ethoxyiated fatty amine type surfactant and a vegetable oil and/or a mineral oil. 

2. A method for activity-enhancing a herbicidai composition containing at least one sulfonylurea type her- 
bicidai active ingredient selected from the group consisting of N-{(4,6-dimethoxypyrimidin-2-y1)aminocar- 
bonyl]-3-dimethyiaminocarbonyl-2-pyridinesulfonamide and its salts and methyl 2-[[[4,6-bis(difluorome- 

55 thoxy)pyrimidin-2-yl]aminocarbony1]aminosuifonyl]benzoate and its salts which comprises using an 

ethoxyiated fatty amine type surfactant, a vegetable oil and/or a mineral oil and other surfactant. 

3. An activity-enhanced herbicidai composition, comprising at least one sulfonylurea type herbicidai active 
ingredient selected from the group consisting of N-[(4,6-dimethoxypyrimtdin-2-yl)aminocarbonyl]-3-di- 
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methylaminocarbonyl-2-pyriclinesulfonamide and its salts and methyl 2-QI4,6-bis(difluoromethoxy)pyri- 
midin-2-yl]aminocaroonyl]-aminosulfonyl]benzoate and its salts, an ethoxylated fatty amine type surfac- 
tant and a vegetable oil and/or a mineral oil. 

4. An activity-enhanced herbicidal composition, comprising at least one sulfonylurea type herbicidal active 
ingredient selected from the group consisting of N-[(4, 6-dimethoxypyrimidin-2-yl)aminocarbonyl]-3-di- 
methylaminocarbonyl-2-pyrkJinesulfonamide and its salts and methyl 2-[[[4, 6-bis(difluoromethoxy)pyri- 
mklin-2-yl]aminocarbonyl]-aminosulfonyl]benzoate and its salts, an ethoxylated fatty amine type surfac- 
tant, a vegetable oil and/or a mineral oil and other surfactant. 

5. An activity-enhancing composition containing an ethoxylated fatty amine type surfactant and a vegetable 

oil and/or a mineral oil, for use as an activity-enhancing agent of a herbicidal composition, comprising at 

least one sulfonylurea type herbicidal active ingredient selected from the group consisting of N-[(4,6-di- 

methoxypyrimidin-2-yl)aminocaitonyl]-3-dimethylaminocarbonyl-2-pyridinesulfonamid^ and its 'salts 

and methyl 2-(I[4,6-bis(difluoromethoxy)pyrimidiiv2-yl]aminocarbonyl]aminosulfonyl]ben2oate and its 
salts. 

6. An activity-enhancing composition containing an ethoxylated fatty amine type surfactant, a vegetable oil 
and/or a mineral oil and other surfactant for use as an activity-enhancing agent of a herbicidal compo- 
sition, comprising at least one sulfonylurea type herbicidal active ingredient selected from the group con- 
sisting of N-[(4,6-dimethoxypyrimidin-2-y^ 

mide and its salts and methyl 2-|H4,6-bis(difluoromethoxy)pyrimidin-2-yl]aminc^rt)onyl]aminosulfo- 
nyl]benzoate and its salts. 

7. The method for activity-enhancing a herbicidal composition according to claim 1 or 2, wherein the sulfo- 
nylurea type herbicidal active ingredient is N-[(4,6-dimethoxypyrimidin-2-yl)aminocart)onyl]-3-dimethy- 
laminocarbonyl-2-pyridinesulfonamide and/or a salt thereof 

8. The activity-enhanced herbicidal composition according to claim 3 or 4, wherein the sulfonylurea type 
herbicidal active ingredient is N-[(4,6-dimethoxypyrimidin-2-y1^ 
nyl-2-pyridinesulfonamide and/or a salt thereof. 

9. The activity-enhancing composition according to claim 5 or 6, for use as an activity-enhancing agent of 
a herbicidal composition, wherein the sulfonylurea type herbicidal active ingredient is N-[(4,6-dimethox- 
ypyrimidin-2-yl)aminc^rbony1^3^ and/or a salt thereof. 

1 0. The method according to claim 1 or 2, wherein the sulfonylurea type herbicidal active ingredient is N-[(4,6- 
dimethoxypyrimidin-2-yl)aminocart3^^ and/or a s ' a , t 
thereof and the vegetable oil and/or mineral oil is at least one vegetable oil selected from the group con- 
sisting of corn oil, rapeseed oil, cottonseed oil, soybean oil, sunfloweroil and saffloweroil and fatty acids 
originated therefrom and alkylesters of the fatty acids. 

11. The activity-enhanced herbicidal composition according to claim 3 or 4, wherein the sulfonylurea type 
herbicidal active ingredient is N-[(4,6-dimethoxypyrimidin-2-yl)aminocarbonyl>3-dimethylaminocarbo- 
nyl-2-pyridinesulfonamide and/or a salt thereof and the vegetable oil and/or mineral oil is at least one veg- 
etable oil selected from the group consisting of corn oil, rapeseed oil, cottonseed oil, soybean oil, sun- 
flower oil and safflower oil and fatty acids originated therefrom and alkylesters of the fatty acids. 

12. The activity-enhancing composition according to claim 5 or 6, for use as an activity-enhancing agent of 
a herbicidal composition, wherein the sulfonylurea type herbicidal active ingredient is r4-[(4,6-dimethox- 
ypyrimidin-2-yl)aminocart3onyi]-3-dimethyiaminocait>onyl-2-pyridinesulfonamide and/or a salt thereof 
and the vegetable oil and/or mineral oil is at least one vegetable oil selected from the group consisting 
of corn oil, rapeseed oil, cottonseed oil, soybean oil, sunflower oil and safflower oil and fatty acids ori- 
ginated therefrom and alkylesters of the fatty acids. 

13. The method according to claim 1 or 2, wherein the herbicidal composition contains N-[(4,6-dimethoxy- 
pyrimidin-2-yl)aminocarbonyi]-3-dim^ and/or a salt thereof as 
the sulfonylurea type herbicidal active ingredient, and at least one other herbicidal active ingredient se- 
lected from the group consisting of 2,4-dichlorophenoxyacetic acid, its alkylesters and its salts, 3,6-di- 
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chloro-2-methoxy benzoic acid and its salts, 3,6-dichloro-2-methoxy benzoic acid and its salts, 2-chloro- 
4-ethylamino-6-isopropylamino-s-triazine, 3-(1-methylethyl)-1H-2,1,3-benzothiadiazin-4(3H)-one-2,2- 
dioxide, 2-chloro-2 , ,6 , -diethyl-N-(methoxymethyl)acetanilide, 2-chloro-6'-ethyl-N-(2-methoxy-1-methy- 
lethyt)aceto-o-to!uidide, 2-chloro-N-isopropyl-acetanilide, N-(1-ethylpropy1)-2,6-dinitro-3,4-xylidine, 2- 
(3,5-dichlorophenyl)-2-(2,2,2-trichloroethyl)oxirane, 3,5-dibromo-4-hydroxybenzonitrile, its carboxylic 
acid esters and its salts, 5J-dimethyl-N-(2,6-dichlorophenyl)-1,2,4-triazolo[1,5-a]pyrimidine-2-sulfona- 
mide, 2-chloro-N-(ethoxymethyl)-2 , -ethyl-6 , -methylacetanilide, 0-(6-chloro-3-phenyl-4-pyridazinyl) S- 
octylcarbonothioate, 1-(4,6-dimethoxypyrimidin-2-yl)-3-(3-ethylsulfonyl-2-pyridyl-sulfonyl) urea and its 
salts, 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1 ,3-cyclohexanedione and its salts, methyl 3-chloro-5-{4,6- 
dimethoxypyrimidin-2-y1carbamoylsulfamoyl)-1-meth and its salts and 3-(3,4- 

dichloropheny1)-1-methoxy-1-methylurea. 

14. The activity-enhanced herbicidal composition according to claim 3 or 4, wherein the sulfonylurea type 
herbicidal active ingredient is N-[(4,6-dimethoxypyrimidin-2-y1)aminoc^rt>onyl]-3-dimethylaminocartK>- 

. nyl-2-pyridinesulfonamide and/or a salt thereof, and further containing at least one other herbicidal active 
ingredient selected from the group consisting of 2,4-dichlorophenoxyacetic acid, its alkyl esters and its 
salts, 3,6-dichloro-2-methoxy benzoic acid and its salts, 2-chloro-4-ethylamino-6-isopropy1amino-s- 
triazine, 3-(1-methylethyl)-1 H-2, 1 1 3-benzothiadiazin-4(3H)-one-2,2-dioxide, 2-chloro-2 , ,6'-diethyl-N- 
(methoxymethyl)acetanilide, 2-chloro-6-et hyl-N-(2-methoxy-1 -methylethyl)aceto-o-toluidide, 2-chloro- 
N-isopropyl-acetanilide, N-(1 -ethyl propyl)-2,6-dinitro-3,4-xyl id ine, 2-(3,5-dichlorophenyl)-2-(2,2,2-tri- 
chloroethyt)oxirane, 3,5-dibrorno-4-hydroxybenzonitrile, its carboxylic acid esters and its salts, 5,7-dime- 
thyl-N-(2,6-dichlorophenyl)-1 ,2,4-triazolo[1 ,5-a]pyrimidine-2-sulfonamide, 2-chloro-N-(et hoxymet hyl )- 
a-ethyl-e'-methylacetanilide, 0-(6-chloro-3-phenyt-4-pyridazinyl) S-octyicarbonothioate, 1-(4,6-dime- 
thoxypyrimidin-2-yl)-3-(3-ethylsu!fonyl-2-pyridylsulfonyi)urea and its salts, 2-[2-chloro-4-(methylsul- 
fonyl)benzoyl]-1,3-cyclohexanedione and its salts, methyl 3-chloro-5-(4,6-dimethoxypyrimidin-2- 
ylcarbanrMDylsuifamoyl)-1-methylpyrazole-4-carboxylate and its salts and 3-(3,4-dichlorophenyl)-1-me- 
thoxy-1 -methylurea. 

15. The activity-enhancing composition according to claim 5 or 6, for use as an activity-enhancing agent of 
a herbicidal composition comprising N-[(4,6-dimethoxy-pyrimidin-2-yl)aminocarbonyf]-3-dimethytamino- 
carbonyi-2-pyridinesulfonamide and/or a salt thereof as the sulfonylurea type herbicidal active ingredient, 
and at least one other herbicidal active ingredient selected from the group consisting of 2,4-dichlorophe- 
noxyacetic acid, its alkyl esters and its salts, 3,6-dichloro-2-methoxybenzoic acid and its salts, 2-chloro- 
4-ethylamino-6-isopropylamino-s-triazine, 3-(1-methylethyl)-1H-2,1,3-benzothiadiazin-4(3H)-one-2,2- 
dioxide, 2-chloro-2 , ,6 , -diethyl-N-(methoxymethyl)acetanilide, 2-chloro-6*-et hyl-N-(2-met hoxy- 1 -me- 
thylethyl)aceto-o-toluidide, 2-chioro-N-isopropyl-acetanilide, N-(1-ethylpropyl)-2,6-dinitro-3,4-xylidine t 
2-(3,5-dichlorophenyl)-2-(2,2,2-trichloroethyl)oxirane, 3,5-dibrorno-4-hydroxybenzonitrile, its carboxylic 
acid esters and its salts, 5 t 7-dimethyl-N-(2,6-dichlorophenyl)-1,2,4-triazolo[1,5-a]pyrimidine-2-sulfona- 
mide, 2-chloro-N-(ethoxymethyl)-2-ethyl-6 , -methylacetanilide, 0-(6-chloro-3-phenyl-4-pyridazinyl) S- 
octylcarbonothioate, 1-(4,6-dimethoxypyrimidin-2-yi)-3-(3-ethylsulfonyl-2-pyridyl-sulfonyl)u and its 
salts, 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1,3-cyclohexanedione and its salt, methyl 3-chloro-5-(4,6- 
dimethoxypyrimidin-2-ylcarbamoylsulfamoyl)-1-methylpyrazole-4-cailDOxylate and its salts and 3-{3,4- 
dichlorophenyl)- 1 -met hoxy- 1 -methylurea. 

16. A method for activity-enhancing a herbicidal oil-based suspension containing N-[(4,6-dimethoxypyrimi- 
din-2-yl)aminocarbonyl]-3-dimethyiaminocarbonyl-2-pyridinesuifonamide and/or a salt thereof, a veget- 
able oil and/or a mineral oil and other surfactant, which comprises mixing the suspension with an ethoxy- 
lated fatty amine type surfactant 

1 7. An activity-enhanced herbicidal oil- based suspension comprising an ethoxylated fatty amine type surfactant, 
N-[(4,6-dimethoxypyrimidin-2-yl)ami and/or a 
salt thereof, a vegetable oil and/or a mineral oil and other surfactant 

18. A method for activity-enhancing a herbicidal oil-based suspension containing N-[(4,6-dimethoxypyrimi- 
din-2-y()aminocarbony1]-3-dimethylaminoc^rbonyl-2-pyridinesulfonamide and/or a salt thereof, a veget- 
able oil and/or a mineral oil and other surfactant and at least one other herbicidal active ingredient se- 
lected from the group consisting of 2,4-dichlorophenoxyacetic acid, its alkyl esters and its salts, 3,6-di- 
chloro-2-met hoxybenzoic acid and its salts, 2-chloro-4-et hyl ami no-6-iso propyl amino-s-triazine, 3-(1 -me- 
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thyjethyl)-1H-2,1,3-benzothiadiazin-4(3H)-one.2,2-dioxide, 2-chloro-2 , ,6 , -diethyl-N-(methoxymethyl)- 
acetanilide, 2.chloro.6 , -ethyl-N-(2-methoxy-1-methyl-ethyl)aceto-o-toluidide, 2-chloro-N-isopropyla- 
cetanilide, N-(1-ethylpropyl).2,6-dinjtro-3,4-xylidine, 2-(3,5-dichlorophenyl)-2-(2,2,2-trichloroethyl)oxir- 
ane f 3,5-dibromo-4-hydroxybenzonitrile f its carboxylic acid esters and its salts, 5,7-dimethyl-N-{2,6-di- 
chlorophenyl)-1 f 2,4-tria2olo[1,5-a]pyrimidine-2-sulfonamide > 2-chloro-N- (ethoxymethyi^'-ethyl-e'-me- 
thylacetanilide, 0-(6-chloro-3-phenyl-4-pyridazinyl) S-octylcarbonothioate, H4,6-dimethoxypyrimidin- 
2-yl)-3-(3-ethylsulfony|.2.pyridyisulfonyi)urea and its salt, 2-[2-chioro-4-(methyisulfonyl)benzoyl]-1,3- 
cyciohexanedione and its salts, methyl 3-chloro-5-(4,6<limethoxypyrimidin-2-ylcaitamoylsulfamoylH- 
methylpyrazole-4-carboxylate and its salts and 3-(3,4-dichlorophenyl)-1-methoxy.1-methylurea, which 
comprises mixing the suspension with an ethoxylated fatty amine type surfactant 

19. An activity-enhanced herbicidal oil-based suspension comprising an ethoxylated fatty amine type sur- 
factant, N-[(4,6-dimethoxypyrimidin-2-yl)am^ 

mide and/or a salt thereof, a vegetable oil and/or a mineral oil and other surfactant and at least one other 
herbicidal active ingredient selected from the group consisting of 2,4-dichlorophenoxyacetic acid, its alkyl 
esters and its salts, 3,6-dichloro-2-methoxybenzoic acid and its salts, 2-chloro-4-ethyiamino-6- 
isopropyiamino-s-triazine, 3-(1-methytethyi)-1r^2,1,3-benzotW^ 2-chIoro-2' 6'- 

diethyi-N-(methoxymethyl)acetanilide, 2-chloro^^thyl-N.{2-methoxy-1-methylethyi)aceto-o-to!uidide ' 2- 
chloro-N-isopropylacetanilide, N-(1 -ethyl propyiJ^.e-dinitro-S^xylidine, 2-(3,5-dichlorophenyl)-2-(2^2,2- 
trichloroethyl)oxirane f 3,5-dibromo-4-hydroxybenzonitrile, its carboxylic acid esters and its salts, 5,7-di- 
methyi-N-{2,6-dichlorophenyl)-1 ,2,4-triazolo[1 ,5-a]-pyrimidine-2-sulfonamide, 2-dlloro-N-(ethoxym^h^)-2 , - 
ethyi-e'-methyiacetanilide. 0-(6^loro-3«phenyl-4-pyridazinyi) S-octyicart)onothioate, 1-{4,6-dimethoxypyr- 
imidin-2-yl>-3-(3-ethyisulfbny1-2-pyridylsulfonyi)urea and its salts, 2-p-chloro-4-(methylsulfonyl)benzoyi]- 
1 ,3-cyclohexanedione and its salts, methyl 3-chioro-6-(4,6-dimethoxypyri- midin-2-yicarbamoylsulfamoyl)-1- 
methylpyrazole-4-carboxylateand its salts and 3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea. 

20. A method for activity-enhancing a herbicidal liquid for application which comprises mixing the liquid for 
application containing (i) a herbicidal oil-based suspension containing N-[(4,6-dimethoxypyrimidin-2- 
yl)aminocart)onyi]-3^imethyiaminocarbonyl-2-pyridinesulfonamide and/or a salt thereof, a vegetable oil 
and/or a mineral oil and other surfactant and (ii) at least one other herbicidal active ingredient selected 
from the group consisting of 2,4-dichlorophenoxyacetic acid, its alkyl estersand its salts, 3,6-dichloro-2- 
methoxybenzoic acid and its salts, 2-chloro-4-ethylamino-6-isopropylamino-s-triazine f 3-(1-methyie- 
thyl)-IH-2,1 ,3-benzothiadiazin-4(3H)-one-2,2-dioxide, 2-chloro-2\ 6'-diethy|.N-{methoxymethyl)acetani- 
lide, 2-chloro-6 , -ethyl-N-(2-methoxy-1-methylethyl)acetCKo-toluklkje, 2-chloro-N-isopropylacetanilide 
N-CI-ethylpropyl^.e-dinitro-S^-xylidine, 2-{3,5-dichlorophenyl)-2-(2,2,2-trichloroethyl)oxirane, 3 5-di- 
bromo-4-hydroxybenzonitrile, its carboxylic acid esters and its salts, 5,7-dimethyl-N-(2,6-dichlorophe- 
nyl)-1 ,2,4-triazolo[1 ,5-a]pyrimidine-2-suifbnamide, 2-chloro-N-(ethoxymethyl}-Z-ethyl-6 , -methylacetanilide, 
0-<6-chloro-3-phenyJ-4-pyridazinyl) S-octylcarbonothioate, 1-(4,6-dimethoxypyrimidin-2-yf)-3-(3-ethyl- 
sulfonyi-2-pyridylsulfonyi) urea and its salts, 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1,3-cyclohexa- 
nedione and its salts, methyl 3-chloro-5-(4,6-dimethoxypyrimidin.2-yic»rbanK)ylsulfamoyl)-1-me- 
thylpyrazole-4-carboxylate and its salts and 3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea with an 
ethoxylated fatty amine type surfactant 

21. The method for activity-enhancing a herbicidal oil-based suspension according to claim 16 or 18, wherein 
the vegetable oil and/or mineral oil is at least one vegetable oil selected from the group consisting of corn 
oil, rapeseed oil, cottonseed oil, soybean oil, sunflower oil and safflower oil and fatty acids originated 
therefrom and alkylesters of the fatty acids. 

22. The activity-enhanced herbicidal oil-based suspension according to claim 17 or 1 9, wherein the vegetable 
oil and/or mineral oil is at least one vegetable oil selected from the group consisting of corn oil, rapeseed 
oil, cottonseed oil, soybean oil, sunflower oil and safflower oil and fatty acids originated therefrom and 
alkylesters of the fatty acids. 

23. The method for activity-enhancing a herbicidal liquid for application according to claim 20, wherein the 
herbicidal oil-based suspension contains at least one vegetable oil selected from the group consisting of 
corn oil, rapeseed oil, cottonseed oil, soybean oil, sunflower oil and safflower oil and fatty acids origin- 
ated therefrom and alkylesters of the fatty acids as the vegetable oil and/or mineral oil. 

24. A method for activity-enhancing a herbicidal gel composition containing N-[(4,6-dimethoxypyrimidin-2- 
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yl)amino(^rbonyI]-3-dimethyiaminocarbonyl-2-pyridinesulfonamide and/or a salt thereof, a vegetable oil 
and/or a mineral oil, other surfactant and a gelling agent, which comprises mixing the gel composition 
with an ethoxylated fatty amine type surfactant 

, 25. An activity-enhanced herbicidal gel composition comprising an ethoxylated fatty amine type surfactant, 
N-[(4,6-dimethoxypyrimidin-2-vi)am 

and/or a salt thereof, a vegetable oil and/or a mineral oil, other surfactant and a gelling agent. 
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